IMAGING APPARATUS AND METHOD FOR FACILITATING PRINTING 



BACKGROUND OF THE INVENTION 

1. Field of the invention. 

5 The present invention relates to imaging, and, more particularly, to an imaging 

apparatus and method for facilitating printing. 

2. Description of the related art. 

An imaging apparatus has associated therewith a reservoir, such as for example, 
an ink supply tank, an ink jet cartridge, a toner tank, or electrophotographic process (EP) 

10 cartridge, that stores a supply of an imaging substance, such as for example ink or toner, 
that is consumed during an imaging process. Examples of such an imaging apparatus 
include an ink jet printer and/or copier, or an electrophotographic printer and/or copier. 
During imaging with the imaging apparatus, the amount of the imaging substance is 
depleted. Thus, eventually, once the imaging substance supply of the imaging media is 

1 5 exhausted, the imaging media is either discarded or is re-filled. Over time, however, the 
imagining apparatus will experience wear by the continued use, thereby possibly 
adversely affecting print quality. In addition, over time the printer may become 
obsolete. 

What is needed in the art is an apparatus and method of facilitating printing, 
20 wherein the imaging apparatus may be exchanged for a different imaging apparatus 
when the supply of imaging substance is depleted. 

SUMMARY OF THE INVENTION 
The present invention provides apparatus and method of facilitating printing, 
wherein the imaging apparatus may be exchanged for a different imaging apparatus 
25 when the supply of imaging substance is depleted. 

The invention, in one form thereof, relates to a method for facilitating printing, 
including the steps of providing to a consumer a first printer containing a fixed amount 
of imaging substance; receiving back from the consumer the first printer after a 
substantial portion of the imaging substance has been used; and exchanging the first 
30 printer with an exchange printer. 

In another form thereof, the invention relates to a printer including a printing 
mechanism. A reservoir is connected to the printing mechanism. The reservoir contains 
an imaging substance supply. A control unit contains a printer driver for the printing 
mechanism. The control unit is configured to perform the steps of sensing a connection 
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to a computer; and uploading the printer driver from the controller to the computer after 
sensing the connection to the computer. 

In another form thereof, the invention relates to an imaging apparatus including a 
printing mechanism. A reservoir is connected to the printing mechanism. The reservoir 
5 contains an imaging substance supply. A secured compartment contains at least the 
reservoir. The secured compartment is configured to restrict access to the reservoir. A 
communication port is configured to receive print data. The communication port is 
communicatively coupled to the printing mechanism. The communication port is 
accessible from outside the secured compartment. 

10 In still another form thereof, the invention relates to a method for facilitating 

imaging, including the steps of providing to a consumer a first recyclable imaging 
apparatus having a secured compartment containing a reservoir containing an initial 
amount of imaging substance, the secured compartment restricting access to the 
reservoir, the initial amount of imaging substance including a licensed amount of 

1 5 imaging substance and a surplus amount of imaging substance; and receiving from the 
consumer a request for license renewal, wherein upon a grant of the request for license 
renewal the surplus amount of imaging substance is available for use in the imaging 
apparatus. 

An advantage of the present invention, in some embodiments, is that printer set 
20 up and use can be accomplished with little or no interaction with the end user. 

Another advantage, in some embodiments, is that cost reductions can be 
achieved by elimination of hardware components required to accommodate replaceable 
imaging components, e.g., elimination of printhead alignment hardware and firmware in 
the case where the printhead is fixed to the carrier. 
25 In embodiments including the secured compartment, costs savings may be 

realized through elimination of an access door. 

In embodiments designed to address a specific printing task, e.g., a single use, 
such as printing on A4 media in a single printing mode, e.g., a draft mode, cost savings 
can be realized through the selection of electrical and hardware components specifically 
30 sized for the specific printing task. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features and advantages of this invention, and 
the manner of attaining them, will become more apparent and the invention will be 
better understood by reference to the following description of exemplary embodiments 
5 of the invention taken in conjunction with the accompanying drawings, wherein: 

Fig. 1 is a diagrammatic representation of an imaging system employing an 
embodiment of the present invention. 

Fig. 2 is a diagrammatic perspective view of one embodiment of the imaging 
apparatus of Fig. 1. 

10 Fig. 3 is a diagrammatic perspective view of another embodiment of the imaging 

apparatus of Fig. 1. 

Fig. 4 is a flowchart of a method for facilitating printing in accordance with the 
present invention. 

Fig. 5 is a flowchart of another method for facilitating imaging in accordance 
1 5 with the present invention. 

Corresponding reference characters indicate corresponding parts throughout the 
several views. The exemplifications set out herein illustrate embodiments of the 
invention, and such exemplifications are not to be construed as limiting the scope of the 
invention in any manner. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings and particularly to Fig. 1, there is shown an 
imaging system 1 0 employing an embodiment of the present invention. Imaging system 
10 includes a computer 12 and an imaging apparatus in the form of an ink jet printer 14. 

25 Computer 12 is communicatively coupled to ink jet printer 14 by way of 
communications link 16. Communications link 16 may be, for example, a wired 
connection, such as a USB connection; a wireless connection, such as an optical 
connection, e.g., an infrared connection, an r.f. connection, or a standard wireless 
protocol, e.g., Bluetooth; or a network connection, such as an Ethernet Local Area 

30 Network. 

Computer 12 is typical of that known in the art, and may include a monitor to 
display graphics or text, an input device such as a keyboard and/or mouse, a 
microprocessor and associated memory, such as random access memory (RAM), read 
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only memory (ROM) and a mass storage device, such as CD-ROM or DVD hardware. 

Ink jet printer 14 includes a power/connectivity module 18, a control unit 20, a 
printing mechanism 22, a media feed unit 24, a maintenance station 26. 

Power/connectivity module 18 includes appropriate electrical hardware, such as 
5 a transformer, rectifier and voltage regulator, to provide electrical power at the proper 
voltage and polarity for use by printer 14. Also, power/connectivity module 18 includes 
appropriate electrical hardware/firmware to facilitate communications with an external 
device, such as computer 12. 

Power/connectivity module 18 includes a power port 28 and a communications 

10 port 30. Power port 28 is configured for connection to an AC power cord 32 for 
supplying electrical power to printer 14. Alternatively, power port 28 and 
power/connectivity module 1 8 may be modified to facilitate a battery power supply, or 
an adaptor for connection to an external DC power source. Communications port 30 
may be configured to connect to appropriate wired communications cabling, such as for 

15 example, a universal serial bus (USB). Alternatively, communications port 30 may be 
configured to receive wireless communication. Further, communications port 30 is 
communicatively coupled to printing mechanism 22 via control unit 20, and is 
configured to receive print data from computer 12 and/or an intervening device, and 
supply the print data for use by printing mechanism 22. 

20 Control unit 20 is connected to power/connectivity module 18 via a 

communications link 34, such as for example, a combination power and data bus. 
Controller 20 may be an application specific integrated circuit (ASIC), including a 
processing unit, firmware and associated memory. Upon application of power to printer 
14, control unit 20 exercises an initialization routine, including detecting whether 

25 communications link 16 is communicatively connected to an external device, such as 
computer 12. If control unit 20 determines that communications port 30 is 
communicatively connected to computer 12, then printer driver software stored in 
control unit 20 and/or power connectivity module 18 is uploaded from printer 14 to the 
memory of computer 12. Such an upload may occur without user intervention, if 

30 desired. The printer driver software places print data and print commands supplied by 
the external device, e.g., computer 12, in a format that can be recognized by ink jet 
printer 14. 
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At a minimum, printing mechanism 22 will include a device for printing an 
imaging substance onto a print media, such as paper, transparency, etc. For example, 
where printing mechanism 22 is an ink jet mechanism, at a minimum, printing 
mechanism 22 will include a printhead 36. Printhead 36 is communicatively coupled to 
5 control unit 20 via a communications link 38. Printhead 36 is fluidly connected to a 
reservoir 40 containing an imaging substance, such as ink. Printhead 36 may, for 
example, be a monochrome printhead, a color printhead, or may represent multiple 
printheads, e.g., both a monochrome printhead and a color printhead. Reservoir 40 may 
include, for example, monochrome ink, color ink, or both monochrome ink and color 

10 ink. Alternatively, printhead 36 may be integrated with reservoir 40 to form a unitary 
ink jet printhead cartridge. 

Further, in the embodiment shown in Fig. 1, however, printing mechanism 22 
may include a printhead carrier 42, a guide member 44 for guiding printhead carrier 42, 
and a carrier drive 46. Carrier drive 46 effects reciprocating motion of printhead carrier 

15 42 along guide member 44 in a bi-directional scanning direction 48. Guide member 44 
may include one or more guide rods and/or a guide tab formed integral with the frame of 
printer 14. 

Printhead carrier 42 carries, e.g., has mounted thereto, one or more printheads, 
such as a printhead 36. As shown, reservoir 40 is located on-carrier. Alternatively, 
20 reservoir 40 may be located off-carrier, and coupled to a respective printhead or 
printheads via respective fluid conduits. In some embodiments printhead 36 is fixed to 
printhead carrier 42. 

Carrier drive 46 includes a motor, such as a D.C. motor or a stepper motor, and 
an associated drive train. Carrier drive 46 is connected via a carrier belt 50 to printhead 

25 carrier 42 so as to convey printhead carrier 42 along guide member 44 in bi-directional 
scanning path 48. Alternatively, carrier drive 46 may be connected to printhead carrier 
42 via other push-pull devices, such as for example, a worm gear train. Carrier drive 46 
is electrically connected to control unit 20 via a communications link 52, such as, for 
example, a multi-wire a cable. 

30 Media feed unit 24 is used to convey print media sheets past printhead 36 in a 

media feed direction 54. Media feed unit 24 includes a media feed drive 56 and one or 
more driven rollers, such as a feed roller 58. 
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Media feed drive 56 includes a motor, such as a D.C. motor or a stepper motor, 
and an associated drive train. Media feed drive 56 is connected via a gear train and/or 
belt configuration to feed roller 58, and any other driven rollers, such as an exit roller 
(not shown). Media feed drive 56 is electrically connected to control unit 20 via a 
5 communications link 60, such as for example, a multi-wire cable. 

At a directive of control unit 20, printhead carrier 42 is transported in a 
controlled manner along bi-directional scanning path 48 defined by guide member 44, 
via carrier drive 46 and carrier belt 50. During printing, control unit 20 controls the 
movement of printhead carrier 42 so as to cause printhead carrier 42 to move in a 

10 controlled reciprocating manner, back and forth along guide member 44. Control unit 
20 supplies electrical address and control signals to the ink jetting actuators of printhead 
36 to effect the selective ejection of ink from printhead 36. The sheet of print media is 
transported by the rotation of feed roller 58 at the directive of control unit 20, via media 
feed drive 56. During each printing scan of printhead carrier 42, the sheet of print 

1 5 media is held stationary by feed roller 58. 

Maintenance station 26 is provided for performing printhead maintenance 
operations on the ink jet nozzles of printhead 36. Such operations include, for example, 
a printhead spit maintenance operation, a printhead wiping operation and a printhead 
maintenance capping operation. Other services, such as for example, printhead priming 

20 and suction, may also be performed if desired by the inclusion of a vacuum device (not 
shown) of the type well known in the art. However, in cost reduced versions of the 
present invention, maintenance station 26 will be made as simple as possible, and may 
include only a respective wiper and cap. 

Printer 14 further includes a secured compartment 62 that contains at least 

25 reservoir 40, and in the embodiment shown in Fig. 1, further contains printing 
mechanism 22, including printhead 36. In another embodiment, it is contemplated that 
all internal components of printer 14 are contained in secured compartment 62. Secured 
compartment 62 is configured to restrict access to the components contained therein, 
such as for example, reservoir 40 and printing mechanism 22. Such access is restricted 

30 to authorized personnel. 

Referring also to Figs. 2 and 3, secured compartment 62 may be defined by the 
attachment of a printer cover 64 to a printer base 66, such that, for example, printer 
cover 64 is not readily separable from printer base 66 without the use of specialized 
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and/or proprietary tools, or extraordinary measures, e.g., cutting and/or destroying 
printer cover 64 and/or printer base 66. Accordingly, printer cover 64 may be affixed by 
an adhesive, plastic melt, weld, solder or appropriate secure fasteners to printer base 66. 
Thus, in effect, secured compartment 62 is sealed by the manufacturer. As a further 
5 alternative, a secured compartment 62 may be formed as a separate compartment within 
printer 14 by arranging an enclosure by one or more internal walls 68. Communications 
port 30, however, is communicatively accessible from outside secured compartment 62. 

In embodiments where printhead 36 also is contained in secured compartment 
62, limited access ports are provided to facilitate the supply of the print media sheet to 
10 printhead 36. However, such limited access ports would not facilitate access to 
reservoir 40. 

Referring now to Fig. 2, there is shown an embodiment of printer 14, wherein 
printer cover 64 includes a media feed port 70 and a media output port 72. A media 
path, such as a C-shaped media path 74, connects media feed port 70 and media output 

15 port 72. For example, a sheet of print media 76 may be inserted into media feed port 70, 
which in turn is transported by transport rollers, e.g., feed roller 58, along C-shaped 
media path 74 for printing by printhead 36, and the printed sheet 76 is delivered to the 
user via media output port 72. 

Printer 14 also includes a user interface 78 and a display cover 80. User 

20 interface 78 may include a printer reset button 82 and a printer status indicator lamp 84. 
However, if the reset and indication functionality are incorporated into the uploaded 
printer driver, it may be possible to further cost reduce printer 14 by the elimination of 
user interface 78. Display cover 80 is made of a clear plastic, and includes a slot 86 for 
inserting an information sheet, such as an advertisement, printing instructions, retailer 

25 logo, etc., for display to a user or potential customer. 

Referring now to Fig. 3, there is shown an embodiment of printer 14, differing 
from that of Fig. 2 only in that the media feed port 70 of Fig. 2 is replaced by a media 
tray 88, wherein media tray 88 holds a predetermined amount of print media sheets, 
such as print media sheets 76. Media tray 88 may be fixed to printer 14 and may be 

30 included in secured compartment 62, wherein media tray 88 includes only one media 
type and size. Alternatively, media tray may be configured to be user removable from 
printer 14, and may be configured to accommodate only one media type and size, or 
alternatively, may be configured to accommodate multiple media types and/or sizes. 
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Also, as shown in Fig. 3, printer 14 may include a media level gauge 90 for 
providing a visual indication of the amount of print media contained in media tray 88. 
Media level gauge 90 may be, for example, a clear window formed in the outer panel 92 
of media tray 88. 

5 Fig. 4 is a flowchart of a method for facilitating printing in accordance with the 

present invention. 

At step SI 00, a first printer, e.g., printer 14, is provide with secured 
compartment 62. Secured compartment 62 includes, at a minimum, reservoir 40, and in 
addition may include other components, such as for example, printing mechanism 22. 
10 In other words, the first printer 14 is configured to restrict the access to reservoir 40 to 
authorized personnel. 

In addition, for example, first printer 14 may be configured and controlled to 
operate only in a single printing mode and/or to use only a single print media type 
and/or size. 

15 At step SI 02, a consumer is provided with the first printer 14, which contains a 

fixed amount of imaging substance, such as for example, ink. The fixed amount of 
imaging substance is contained in reservoir 40. During the consumer's use of printer 14, 
print data is communicated to printing mechanism 22, which in turn forms an image on 
the sheet of print media 76. As such, imaging substance is depleted from reservoir 40. 

20 At step SI 04, the first printer 14 is received back from the consumer after a 

substantial portion of the imaging substance has been used. A substantial portion may 
be, for example, 80 percent of the initial amount of imaging substance, or more. Most 
likely, however, step SI 04 will occur after the user has extracted as much imaging 
substance as possible from 14, and a reduction of print coverage is experienced. 

25 At step SI 06, the first printer 14 is exchanged with an exchange printer, such as 

another printer like printer 14. The exchange may be facilitated, for example, at a retail 
outlet. 

At step SI 08, the first printer received from the consumer is recycled. Such 
recycling will include at least a replenishing of the imaging substance supply in 
30 reservoir 40, and may include replacement or repair of other components, such as 
printing mechanism 22. 

Fig. 5 is a flowchart of a method for facilitating imaging in accordance with the 
present invention. 

8 
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At step S200, a consumer is provided with a first recyclable imaging apparatus, 
such as printer 14, having a secured compartment 62 containing a reservoir 40 
containing an initial amount of imaging substance. Secured compartment 62 restricts 
access to reservoir 40. The initial amount of imaging substance includes a licensed 
5 amount of imaging substance and a surplus amount of imaging substance. 

At step S202, received from the consumer is a request for license renewal, 
wherein upon a grant of the request for license renewal the surplus amount of imaging 
substance is available for use in the imaging apparatus. The consumer's request may be 
facilitated, for example, via an Internet access to an e-commerce database, via a 
10 telephone request, or via a retail outlet, wherein an authorization number is provided and 
input via the printer driver to the first recyclable imaging apparatus. 

At step S204, received from the consumer is the first recyclable imaging 
apparatus, e.g., printer 14, after a substantial portion of the surplus amount of imaging 
substance has been used. A substantial portion may be, for example, 80 percent of the 
1 5 surplus amount of imaging substance, or more. 

At step S206, the first recyclable imaging apparatus is exchanged with a second 
recyclable imaging apparatus. The second recyclable imaging apparatus may be, for 
example, a printer like printer 14. The exchange may be facilitated, for example, at a 
retail outlet. 

20 The recycling of the first recyclable imaging apparatus will include at least a 

replenishing of the imaging substance supply in reservoir 40, and may include 
replacement or repair of other components, such as printing mechanism 22. 

While this invention has been described as having a preferred design, the present 
invention can be further modified within the spirit and scope of this disclosure. This 

25 application is therefore intended to cover any variations, uses, or adaptations of the 
invention using its general principles. Further, this application is intended to cover such 
departures from the present disclosure as come within known or customary practice in 
the art to which this invention pertains and which fall within the limits of the appended 
claims. 



